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Ryegrass Toxicity breakthrough 
Can a vaccine be produced to 
protect sheep from Annual 
Ryegrass Toxicity? This complex, 
damaging . . . and rapidly spreading 
. . . disease of sheep already is 
causing widespread concern among 
Western Australian farmers. An 
excellent programme of research 
has identified the mechanisms of the 
disease, but the toxins themselves 
had never been isolated. . . until a 
recent breakthrough at the 
Department of Agriculture's 
Animal Health Laboratories. 
Departmental scientist Dr P. Vogel, 
through isolating these toxins, has 
paved the way for their chemical 
identification, and perhaps the 
development of vaccines. 
by Dr P. Vogel* 
Major advances in annual ryegrass 
toxicity (ARGT) research have been 
made recently at the Department of 
Agriculture. The toxins responsible 
for the disease have been isolated. 
A complex series of steps was 
necessary in the isolation procedure. 
In earlier work toxins behaved as 
an aggregate, rather like fine fat 
droplets in milk, and could only be 
dissolved in solvents which 
contained some water. These steps 
culminated in the isolation of seven 
toxic compounds, using the 
previously unemployed technique of 
high performance liquid 
chromatography (HPLC). These 
toxins now have been confirmed as 
the agents responsible for ARGT. 
Earlier this year the author spent 
two weeks at the CSIRO Division 
of Animal Health, Victoria, 
explaining how the technique can 
be applied to this problem, 
discussing the results achieved with 
it and providing isolated toxic 
material for preliminary 
identification studies. 
These studies into the chemical 
nature of the toxins have reached 
an advanced stage at the CSIRO 
laboratories. This collaboration 
proved most successful and was of 
benefit to all concerned. 
The use of HPLC to isolate the 
toxins has opened up other avenues 
of research. The same technique is 
being used to develop a chemical 
method of detecting the toxins in 
the hope that field samples might be 
assessed for toxicity much more 
rapidly than is possible at present. 
The pure toxins also will be used to 
study the effects they have on blood 
vessels taken from slaughtered 
animals. There is evidence 
suggesting these toxins cause blood 
vessels to contract. 
It is possible that the toxic 
substances, the chemical 
composition of which is yet to be 
determined, could be considered for 
use in the drug field. 
Earlier work suggested that 
antibodies to the toxins were not 
naturally produced in rabbits (the 
traditional animals used for vaccine 
production experiments). Research 
is now being directed towards 
chemically joining these toxins to 
larger compounds (for example, 
proteins) in order to make them 
more capable of inducing 
antibodies. 
If these antibodies are able to 
confer some protection to affected 
animals, this could lead to further 
research on the production of an 
ARGT vaccine. 
Antibodies to the toxins also could 
be used to develop even more 
sensitive methods to detect the 
toxins in field samples and would 
assist other Departmental scientists 
involved in ARGT research to: 
• establish if the toxins are 
produced by the bacterium or 
by the plant in response to 
infection by the bacterium, 
and; 
• locate the toxins in the tissues 
of affected animals. 
This could lead to a better 
understanding of how the toxins 
exert their effect and hence to more 
effective drug control of the disease. 
These different approaches to the 
problem are necessary because no 
single line of research directed at 
controlling ARGT, is assured of 
success. 
*The author is a Research Officer in 
the Biochemistry Section of the 
Animal Health Division. This work 
(which also involved other officers 
in the division) was supported by 
the Wool Research Trust Fund. 
Dr Paul Vogel at the Department of 
Agriculture's Animal Health 
Laboratory. 
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